Dystonia refers to an involuntary, repetitive, sustained, painful and twisting movements of the affected body part. This movement disorder was first described in 1911 by Hermain Oppenheim, and many studies have been conducted to understand the mechanism, the diagnosis and the treatment of dystonia ever since. However, there are still many unexplained aspects of this phenomenon. Dystonia is diagnosed by clinical manifestations, and various classifications are recommended for the diagnosis and the treatment. Anatomic classification, which is based on the muscle groups involved, is the most helpful classification model to plan the course of the treatment. Dystonias can also be classified based on the age of onset and the cause. These dystonic syndromes can be present without an identified etiology or they can be clinical manifestations of a neurodegenerative or neurometabolic disease. In this review we summarized the differential diagnosis, definition, classifications, possible mechanisms and treatment choices of dystonia.
Introduction
Dystonia is a hyperkinetic movement disorder characterized by sustained, twisting, repetitive and painful muscle contractions [1] . These involuntary contractions lead to abnormal postures. Agonist and antagonist muscle groups contract simultaneously. This disorder was first denominated by Hermain Oppenheim in 1911 in a patient with generalized dystonia which he entitled as "dystonia musculorum deformans" [2, 3] . Dystonia is diagnosed by clinical manifestations. The sustained contractions, which can be seen in any part of the body, lead to typical postures called dystonic posture and these contractions are phenomenologically referred as dystonic movements. Torticollis sets an example for dystonic movements [2] . Fatigue, emotional stress and voluntary movement of the affected part augment the dystonic movements; by rest and sleep these movements diminish or disappear. One exception for this is tardive dystonia in which dystonic movements and posturing increase by rest [4] . The patients may develop specific maneuvers to recover from the involuntary movements. These maneuvers are called "geste antagoniste" or sensory tricks; for example when the patient touches his chin, torticollis disappears for 10-15 seconds. If dystonic movements occur on only one side of the body, the unaffected side may imitate the action of the affected side, this particular feature of dystonia is called 'mirror dystonia'. Another dystonic feature which is called 'overflow dystonia' is where dystonic movements or posture include other body parts in addition to the originally affected region when dystonic movements reach to the peak [5] . Differentiating dystonia from other movement disorders is a very important step of diagnosis and this requires an experienced and an attentive examiner. In Table 1 various characteristics of dystonia is compared with other hyperkinetic movement disorders. As dystonia is a clinical diagnosis, various classifications have been developed. Anatomic classification, which is based on the involved muscle groups, is the most helpful classification model to plan the course of the treatment. In Table  2 anatomic classification is explained. Dystonias can also be classified based on the age of onset and the cause. In Table 3 classification based on age of onset and in table 4 classification based on the cause is explained. 14 . Treatment is generally difficult. Generalized dystonia is the type of dystonia which affects at least three parts of the body. It can be primary or secondary.
Primary generalized dystonia commonly has an early onset; initially it affects one part of the body then in time it becomes generalized. Most common primary generalized dystonia is DYT-1 dystonia, which is also the most severe form, dystonia beginning with the lower extremity rapidly becomes generalized. Second most common type is DYT-6 dystonia. This form begins with cranial or cervical dystonia and has a slower progression. 3 . Primary dystonias are present mostly in patients with relatively younger ages, like childhood and adolescence. Dopa-responsive-dystonia (DYT 5a and 5b), mostly involving lower extremities (causing gait difficulties), exhibits sleep benefit (ie patients are better in the morning), and predominantly affecting females is a rare cause of generalized dystonia. Since this type of dystonia shows excellent response to levodopa, the diagnosis should always be kept in mind 15, 16 . Some authors mentioned that every patient should be given a chance of levodopa trial to rule out the diagnosis of DYT 5a and 5b 3, 15 . If dystonia is not responsive to levodopa it's highly recommended to consider DYT1 first 3, 17 . It generally begins with focal dystonia of legs at the ages of 10-12, than spreads to other body parts within a few years. Prenatal screening is possible for the DYT1 mutation. However, %70 of people who have DYT1 mutation does not suffer from dystonia. When primary dystonia is present with a craniocervical beginning, DYT6 should be considered 18 . When dystonia is accompanied with myoclonus; DYT11, if paroxysmal dyskinesia is present; DYT8 should be considered 19, 22 . If there is a structural lesion, neoplasia, vascular lesion, mitochondrial disease, neurodegenerative state, drug side effect, perinatal damage underlying dystonia, it is called secondary dystonia. If the patient with dystonia has a history of infection, trauma, vascular disease etc., that may lead to dystonia or presents with an uncommonly affected body part regarding the age (craniocervical beginning for the children, lower extremities for the adult) secondary dystonias should be considered before primary dystonia. If the speech is affected in an early phase or at the same time with the beginning of dystonia, if additional physical examination findings are present (dementia, ataxia, ophthalmologic anomalies, dysarthria, dysphagia, hepatosplenomegaly) secondary dystonia should be considered. When abnormal laboratory values or abnormal imaging findings are present secondary dystonia should be thought of. The most common reason of secondary dystonia is drug side effects 21 (dopamine receptor blockers, usually antipsychotics and antiemetics), Juvenile Parkinson's disease 22 , intoxication of carbon monoxide, perinatal hypoxia or other vascular and organic lesions of brain 23, 24 mitochondrial storage diseases, aseruloplasminemia and neuroferritinopathies 25, 26 Wilson's disease 27 are also very common reasons. Every patient should be questioned for antipsychotic drug use in the last 3 months. In paroxysmal dystonias, demyelinating pathologies must be discarded.
Treatment of Dystonia It is difficult to manage dystonia. The first thing to do is to decide whether dystonia is primary or secondary. There are four options of treatment in dystonia. The first option is pharmacological treatment. Typically high doses of anticholinergic agents (biperiden, trihexyphenidyl) are effective for most of the patients. Patients with generalized and segmental dystonia may benefit from this, however, side effects such as constipation, dry mouth, urinary retention, sedation and confusion may limit the use of the drug 28, 29 . Other pharmacological agents include dopaminergic drugs(L-dopa responsive dystonias), benzodiazepins(clonazepam), GABAergic agents(baclofen), dopamine antagonists(clozapine) 30, 31, 32 , dopamine consuming drugs(tetrabenazine) 33 . Antiepileptics are preferred especially for paroxysmal dystonias (carbamazepine, phenytoin) 34 . All oral agents need to be taken at high doses to be effective in the treatment of dystonia and this is usually not possible due to side effects.
The second option is botulinum toxin; which is the toxin of an anaerobic bacteria called Clostridium botulinum. Botulinum toxin is particularly effective and relatively safe in focal dystonias. Toxin affects by attacking fusion proteins called SNAP 25, syntaxin or synaptobrevin and preventing vesicles from adhering to the membrane to release acetylcholine into neuromuscular junction 35 . Time in between injections should be at least three months, if it's shorter the risk of antibody production against the toxin increases. As primary antibodies are present in the patients who have previously suffered botulismus, this treatment is not effective for them.
Another highly effective treatment is surgery, which has many advantages to pharmacotherapy and Botulinum toxin. Patients may be considered as surgery candidates when they are young, their dystonia is in an early phase and have normal MRI. Peripheral surgery methods; such as myotomy, ramisectomy and rhizotomy are older methods than central surgery methods 35 ; ablative or deep brain stimulation mostly targeting basal ganglia and thalamus, which are preferred nowadays. Central surgery methods are preferred for hemidystonia, generalized and resistant focal dystonias. Extremity dystonias have a better response to surgery than axial dystonias. Ablative surgery :In thalamotomy targeted nuclei are basically ventral intermedius, posterior ventromedial, posterior ventrolateral nuclei, and ansa lenticularis 36, 37, 38 . Bilateral thalamatomy is not possible as it leads to dysartria, ataxia, dementia and change of personality. Pallidotomy is better tolerated and has less side effects when compared to thalamatomy, and may be a better surgical choice for tardive dystonia 39, 40 . Ablative surgery is generally preferred for patients with secondary dystonia.
Deep brain stimulation(DBS):
DBS is performed on posteroventrolateral region of globus pallidus interna (GPi). It is superior to ablative methods as it does not cause an irreversible lesion, can be performed bilaterally, and as the delivered stimulus can be adjusted regarding the severity of dystonia and adverse effects. Among all surgical treatments of dystonia, reliable evidence exists only about the effectiveness of GPi DBS 41, 42, 43 . The fourth option is physical therapy. It may be considered for patients who are resistant to other treatment options and for those who suffer from extremity and cervical dystonias. The main purpose is to prevent contractures and immobilization, and to decrease pain 44 .
